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~The' grephite deposits on the porth side. of the Kigluaik Mountains have been

~Itnown for many yéars, and have yielded a small quantity of flake graphite, but
~’they have been only sllghtly developed, The anthor ent 4 days of June, 191&3 m
company with Mr, H, E. Heide, “mining’ ‘engineer of the’ Bureau of Mines, and Mre:;:
Norman Tweet, part owner of one of the properties, Ackhnowledgment is due Mr,

John Read and the Iomen Commercial Company for meny ‘favors rendered in connection
with the investigation. The chemical analyses in this report were made by :
F S Grimaldi, of ’che Geological Survey, o

. " The . deposits Vere exsmined many years sgo by Harﬁ.nbton _/ who chscussed. “the
- ;general geology and described the developments'up to the date of his examnation.
Much- Of the his’oory of the district given ’oelow is taken from his reports’ . .-

According to Harrington. the first claims were staked in 1990. Two principal
groups of ‘¢laims were worked, those of'the’ U{xcle Sam Alas'ka. Miniﬁg Syndicate and
. those of ‘the Ala.sl:a. Gra@hite Mining Coﬁpany. N T e dnt
[P UL ols ;
R Harrington reécdords ‘that the elaims Gf" *bhe klaéka’.’ @réf;hite ﬁlﬁiﬁg Company
‘were staked in part in 1905 and in part in 1915 or 1916, A producticn of 35 tons
picked from talus was reported for 1997, According to Mertiey 2/-the production
in 1916 was about. 100 tons, Wh:ch, a:cdérding 5 'Hat‘" “‘ton, shlpped. in 1917,
together with several tons mined: fm-an ‘opett ‘Fut in fhat year. '

In 1912, according to Mertie, “&fif "'nts FytalTins 136- tons 'of graphi’ce were
mad.e by the Lhcle Sam Alaska. Mming 'Syndica e, azid 300 tons .were ready for

r'vr'r‘f" -

-

by Ha.rrington, G Ls, Graphite mining in Sevaard. Peninsula: U, S. Geol. Survey
Bull, 692, pp. 363367, 1919,

2/ Mertie, J. B., Jr,, Iode mining and prospécting on Seward Peninsula:
U, 5. Geol. Survey Bl 662, Tp. Wig-li9, 1918,
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shipment in 1916, Barrmgton, who visited the area in 1917, reported. that no
shlpments were made ipn that year by that company.

: No records of subsequent production have been found. The properties ap-
parently lay dormant until the sunmer - of 1911-3, when renewed interest was expressed
~ in the restaking of claims, _ . .
Graphite deposits’are widespread in the Klgluaak Mountains, 3/ The deposits
described in the report have received the most.attention because of their relative
“accessibility, These deposits are about 36 miles northwest of Nome and sbout. 26
miles east of Teller (see fig, 1). The principal deposits are 2 to 3 miles from
~ an arm of the Imuruk: Basm, and about 27 miles by salt water from Teller, Dlost
of the Imuruk Basin is shallow'and does not exceed a fathom in depth at distances
as much as a mile from shore, Arrangements may be made at Teller to charter small
boats for the trip to the graphlte—bearing area.. -

The portlon of the area between the Kigluaik Mountains and the Imumk Basin
(see fig, 2) is chiefly a gemtly-sloping alluvial fen, in which the larger creeks
are intrenched from 10 to 30 feet near the mountain front,

The creek herein called Graphite Creek, the northeasternmost creek-shown on
figure 2, is about 2 miles southwest of the.Cobblestone River, Ruby, Ptarmigan and
Trail Crecks transect the mountain front in the order named, proceeding southwest-
ward from Glacier Creek, Farther to the southwest, some.of the gmaller creeks are
unnsmed;” The’&reel -aboit Lil miles southwest-of Tra:.l Creek is here:,n ca}}ed \
Christc:phosen Creék’ i.n order to have a canvenlent means of réference, . ... i

. . . o :‘(
g e . ,.ﬂ-- T

The graph:.’ce depdsa.ts oR . 'dhe north side of the Klgluaik Moun'eams are inia’
sequence of quartzite” schlsts, gneisses. and. marble which forms the gbrupt.north front of
the rugged Kigluaik Mountains, These rocks are regarded 4/ as-Paleozoic or earlier
in age. In the area described in this report. they: are intruded by:a- few sﬁls and.
dﬁkes of gramdlonﬁe aplite, o‘livme basalt, ‘and -other igneous roeks,

'IIhe 'area between the mountain front ‘and the Bmm:k Basin is underlam by
goarse alluvium composed of subangular, JSragments of the variowus rocks;that crop out
‘in ‘the mountaing, “Ioc¢ally, the: uncOnsolldated allunum has been trenched. deeply
enough' ‘by the‘ s'creams ﬁor expose a fanglomerate, Bade up i of material; similar to that

R

2[ Moffit, ¥, H., Geology*of the mee ‘and Grand Genﬁral quadrangles Ala.ska.
iU, S, Geols s{mey Bulr, 533, ppi 135, ‘136, 1913, - - "

_/ Moffit F. H. , Geslogy of the Nomé and’ G’r’i“ Central quad:cangles, ALasL:a. S
U.-S. Geol Survey Bull., 533, P. 23, 1913.' ) ’
m{g %.3533" Areal geology of Alaska. U‘ S. Geol, - Survey Prof Paper 192,
P v ot
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of the alluvium and cemeénted by limonite. The i‘ang]:‘omerate evidently is also
derived from the rocks oi‘ the muntains., - o

The surface hound.a:cy ‘between the ancient metamorphic rocks and the young .
alluvium and fanglomerite is, for a distance. of several miles, a nearly straight -
or gently curving line which also marks the base of the steep' mountain front.
This boundary is a femlt of large displacement which, in the area mapped, trends
about N, 75° E, and where exposed (see fig. 2) dips Wl §, to 7O N, The banding .
and schistosity of the metamorphic rgcks in general s’crike fmm N 60 W to ;
N, 8a2° W, and,dipfrom35°iE to &0 \ T e

Sillimanite 'is ihe characteristic metemozphic mineral in the ‘more’ siliceous
" rocks which malke :Up the’ greater part ‘6f the metemorphicrsequence;’ Biotité and;:
gernet. are alted-common, ‘And“Zraphite, amounting locally to several percent of the
rock, is widespread. The disseminated graphite flskes range in size from 0,2 mm,
to 1 mm, Locally the graphite is intergrown with bigtite,.but-it- is- common also”
in the non~micaceous. -quartzite: and gneiss. Graphitic marble is alse presen'c but
in smailer volmne. st : : )

S anhhinid
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ently intruded the! ~x:cw.:k-.s prior ta. meta- -
morghism. A few juartz-diorite sills’ a;pparently were injected during’ metamorphim
_Granodiorite aplite dikes agparently were injected £81iSwing metemorphism, A féw
dark dikes of. oiivine ‘basat are believed to 'be the xoungest igneous rocks\ An. bhie -
area. : t!.e' -~ : . e e

v Phain quartz mnzani*:e" eilleappar

GRAPHITE DEPOSITS -
Distribution of graphlte- SRR P

- Moet of the graphite in the area. etud.ied is @ constituent! of the‘hxetaxmrphio :
rocks, being widely disseminated in nearly. all,types. iZones &8 mich ag. 25 feet

. thick in the quartz~biotite~graphite’ schist and quart-z—hiotite—gamét*gra@hite e
“schiét contain perhaps:as-fmch .88 10 percent of graphite;: Within' these' low-grade
zones are lenses made up 1arge1y of _telatively.coarse :graphite flakes, "as ‘much as .,
several millimeters in diameter.: The lenses were estimated visuslly to contain
from 50 percent to.90 percent of ‘graphite by volume- the chief impurity is' quartz,
Jboth milky and glassy. The graphite of the lenses is in part schistose and in '
‘many places is much contorted. by fault movements, which have followed preferentially
the graphitic zones, Faulted lenses appear to contain less flake graphite-than ‘
undisturbed lenses, ~In:general;,:the diameter, or exposed length of the high-grade
graphitic lenses appears to be'from 10 to L5 times the thickness. The lenses .. ..
examined may comprise as much as a -quarter of the total volume of* the graplutic o
zones of mineble dimensions of which they are a parts . _ i

"All of ‘the graphite Whlch has Kitherto been shipped from this area has been
obtained either by mining the zones containing the richer lenses and sorting out
the richer material, or by collecting the surface float derived from such lenses, .
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Descnptlon of. graphlte occurrences. |

Although graph:.te is mdely d:.strlbuted, along the' entire fron’c of the
Kigluaik Mountains, the, principal properties aré the claims once worked by the
Uncle Sam Alaska Mining Syndicate,: in-.the vicm:.ty of the creek herein.called

Christophosen Creck;.and.the claims worided by the Aldgks Gr

in the vicinity of Graphi’ce Creek and. Ruby Greek (see fig.

a§>h1te Mming Company,

- .
AR

[

. Between Chri stophpsen Qreek and. the next gully wegtward, are several small
piles of sorted graphite,-: evzgiently derived.either from jpits bur:.ed by stfovi ‘&t the
time of the examination mesulting:in ‘this report or. conected from the talug w7
slopes, Mr. Heide estimated.the total amount’of graphite in these piles o e~
sbout 50 -tons.:::The graphite. contents, as shown By chemical analyses; of seVeral

screen-sized fragtions of augrab sample from the 1argest of these piles are as-

follows.

Peréeﬁt of total
welght of sample

Size of psrticles

_{screen size $A

‘meshes per inch3

Percent of graphite -

. |mime 10 |minus 30 | minus 50 | entire
;gl 10 plus 30 iplus 50 _ sample
| 5] 195 | 69 | 101 |am
55,04 | 58,74 | 62.53 | 60,56 | @ 56.62
(by )
analysis) y
T 56083
: K’Dv culatlon) -

Abou’c 200 feet hlgher tha.u. the cabin on Ghnstcsphosen Creek and’ 800 f’eét
farther south and a little-farther east than it, on the west side of the canyo:x,

- is a small pit, which exposes a graphitic lens,’ enclosed in gr

biotite schist.
"determined.

The lens is about 1 foot thick, but its length could not be i
The graphite content as shown by chemical analyses, of several sci-een-

itic quartzs =7

WS

s:.zed. fractlons of a specimen of the average mater:.al of thls lens is as follows.

ERACIE

PO

l\x‘» y

Size of partlcles —

(screen size: .in meshes. per inch)

[ minus 10 | minus 30 | minus 50 | entire
cleoeo o0y L iplus 10 | plus - 30, plug 50 , sample
Percent of total -..|. - - }° -l N P ‘
weight of sample 63,2 -1 19,6 6.6 1. 10,6 - 1100
Percent of graphite | 22.59 | 25.71 | "3l.12 | 31..73 | 2490 (by

o R o P : ‘ o analys:Lsg
24,73 (vy
. calcula’clon)
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A Emallp pit a‘i‘ew-fee% south vf:'the fault about 5,500 ./ feqt: northequ:erly
along ithe fanlt' fronf‘Chr‘z’rs‘tOPhoseb Creek. exposes graphitic..schist containing, in
a thicknegs of Y-féet; four irregular stringers of high-grade graphite,; :each from
three €6 four‘inches -thick:. Two more: similar-stringers crop out: -aboyt. thres feet
stratigraphically below the lowest of the four stringers exposed in the pit, e

On-the- east “bank GF* the creek herein ‘called Tra.il Creelc-the fault. xnarkipg the
- mowsBain-front 13 exposéd at: the base of the scarp,.where it trends N, 78° ., '
and dips 62° W, The gouge zone, sbout 18 inches thick, is highly graphitic.but
onl;f a little good flake graph:.te was seen. .
oAt s ) ......S..Du '.',".f‘.ar"&..; N
' Grbund clatned by NGB, = Tieet and sons, of Teller, includes part of the :
ground- Termerly: worked by~ the'AMaska Graphite Mining Company., The westernmost -
ngs obeerveds afe mearthe frontal fault about 50-feet west of a smell gulch -
ieutmﬁf :ﬁi WEL giuﬁnby Creek, Here two.trenches have been extended to form
. ofd P cally" tohtinubus:open cut, about 50 feet long, following a grephitic
+'50B&in ‘bhesoist whick strikes N 55% W and dips-60° NE;  In this zonme, lenses
of high-grade graphitic material up to 1 foot in thickness form, at least locally,
as’much &s 50' percent. of the-rock, ‘This high-grade material was estimated to con-
tain at least 70 péréent :of. graphite by volumeé, The graphite contents, as shown -
By chemical ‘analyses, of var ous. screen~sized fractions of a sample of the hlgh?'
grade m.a.ﬁerial .from tbe face cf th:.s cut. are as follows. ;

. .(-r" ”4" .- - - -y . . . .
r” .ot

5 , ;.“’...: , ) ‘ T sg_,za of. par'sicles SR

AR E TRy LRt (scr g ' 'tze i'nﬂeshes per inch h)

ro SO mﬁ.‘ms 3.0 R
Perdeﬁt Qf ﬁéﬁa}. REUM 'l' Z""”"""' 4 ’~ . Eoen e AR SRS w-'f"’..‘(‘n :
wei.ght *of sampie“" 63,3 «20.’4- : 6.7 oy 2 Be6:7 100 e pd o eens e

% pas R N SOy R L R Lasinttin Tooeo Ty
Perdent’ of graph—* ‘***‘57 58 < 63,06 61&,28 S L6507 T 59@.7'3*@5’:3'} o slopee
ite , | . s i ] analysis) i e
S TS DU & . .| 59,58 (by .
ST SRR SR S Rl £ calculation)

»‘,'v',’,'n N A . - et

The upper ‘end’ of this cut is a‘bout 100 feet ‘highe:‘ than ‘the point where Ruby
‘Creelk crosses the fault, The graphite Zone which‘the cut develops:ingy be traced:
southeastward by means of float for 500 feet to a point about 170 feet: higher than
the cut. - The graphitic zoned oh R.:by Creek, men’cioned.« 'below a.re proba’oly gtratz—-
graphically abova 'this zoney - P . ¥

" On. the east bank of Ruby Creek, 20 Feet sonth of tﬁe Failt, . 20—fbbt' anft
in graphitic schist expoges & U-foot zone between:iwo faults, which brehd” albout
¥ 80° T and dip about 70° MW near the face of the drift. Within the M~féot ' Zzpne
are several.stringers, each fram 1 to 6 inches thick, iof high-grade graphiti:n
material, - The faults locally follow beddmg Planes, and épparently - represent
' bedding-plane’splits from the frontal fault, On'the same'side of the creék, 180
“feet higher, is exposed a graphitic zone- aboui; 1} feet. thick, interbeddeei. w;,'ch
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‘garnetifercus: schist,. - Aboyt half: of the thickness of the l-3-foot zone is h::.gh-
grade graphites: ,Five: feet: stratigraphically below this zone is a 2-inch bed, and
1 foot farther: dews:in: the-sequence 2:4-inch bed of. high-grade material, making a
total thi@kness of 15 inghes. Of high—grada ma’cer;.al in 2. 8-foot zone of graphib:.c

rock‘ e e :: r"i—“@a*' !“‘" M E ‘:,.”' ST 't‘ ‘,,.,,

Seventy feet; se’ath; -of . the i’z‘pntal faul't on. the. semg side of Ruby Creek,
several..h:.gh—grade lenses of graphite from 4 mohes to 12 inches thick are dls~
trituted through -a zone :abopt- 12 feet thick‘ et ST e

None of the graph:.te zones exposed aléng Riby Creek could be traced more than
2 score of feetybecange.of goil cover on.ithe hillside and ‘gnow banks dn the.:
bottom. of the canydn, . The imdividual high-grade’ lenses: are less than 20 feet: long:
and:in general -seem. 40, be abput: 12 4knew as long.as they -ave: thick, -Akthough: the -
individual lenses: exe:shorty! any grephitic zoud isibelieved: to conkain -gbout’ the- f:
same -amount-of highwgrigle matexial -for:tens:of feet along:the: mtrike,l the decrease:
in thicknegs af: one‘leds ‘being’ compensatﬁd by"'she immaeﬁ in tmck&zess nf amther.

/ PR ,s‘!:‘,\,_”»‘ﬁ) ',._1, ﬂ’.ﬂ. e rm-ﬁ.,,

.| On the wesh-eider of. Gx&pbdtéx ﬁa'eek abuut 1‘7.0 faet; h.igher than ths pom'c a’c
which the stream crossed. tha-froftal, fault %8 & pitabdut 30 feet Iong:on the i
footwall, and abdut-& feet, long on “E:hesohangi vwall, endfollqwing the: schlstosity
of the rocks, which coincides:-with the bedding, ‘and krends about-Ny 87°%¥W,, and.r~
dips 49° N, From this pit, according to Mr, Tweet about 50 tons of graphite was
mined and shipped in 1916, The pit was partly filled. with snow when it was exemined
by us, but a 13~foot section: was measuired across the ‘beading “Of this “section; a
total of about 3 feeh is highly ersphitic, garnetiferous schist,: with garnets as
much as half an inch across; sand-about .3k feet consiists af. high—grade graphitic’™”
material, with numerous irregular quartz, stringers, .Bécause the high-grade

aphltic material is present’ in"lenses, the thickness 6f such material in this..
zone probably would be differqnt a few fget away:frem the.gection meaguxed.- !.Ehe
results of chemical analyses for zraphite content of streen-sized fractions of a

sample of the garnefiferous.graphitic scl}ist and qne of thq hlgh-gr;aée graphlte
from this pit are. a,s follows' L :

: sir

BEEN ORI DRy VAN

AT Sz.ze of partlcles
: (screen size in meshes per inc)
{-plus 10l minus 10 | minus 30 | minus. 30 |. entire ggmplq g
Percent of tatal plu$ 20 p]‘.us 10 EEP “
"”aléht of ; sample ke el ke A [y '{r’l. AP
HERTY 11,80, 1 11 97 (by analysls) ,
- calculation'

s s TTETAUNG

Percent of o

Pefcent of botal [ tinr Bt o o :?'f- TP A D
weight of - sample @52 I 19,1 Gy, 5" N2 b 1007 :iare i ok
of “high-grade - '~ |~/#*" o pt L ke --~::'¢.'} ol e WO e »;'.l':;, :"s:(, .'t; ".:‘ I
gzaphite S i S . ) o AR I TRes PV I bt ] Rt
Percent of - 58,58 | 58,08 | 6199 | 57,88 | 5 58 6’4 (by abaly31s)
gra@lnte i R S - B 62 (By- calculatmgl)
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. . On_the east_side, of Graphite.freek,:a zone: of.graphitic material of,con-
siderable’ extent’ is ‘exptgsd,, It 18 at:least 200 fest across the strike of the
“beds from the projected position of the Zone fournd inthe pit described above, and

ig stratigraphitally, nbovs it. ' Near the bottom of the.canyod, this zone is about
25 feet thick Mr, Heide sampled & 20<foot thicimees: of the graphitic schist,

“*including some hiphidrade stringers, but, excluding a three-foot lens of high-grade
* “graphitic material ot the. bage of. the grephitic zone,;and found by a rough analysis
a graphite cohtent 'of &bout’ 10 percent, Eelde exsmined some cuts and exposures
farther east and reports that about 200 feet east of the place where the sample
| was.teken, and along fhe seme.zone, a.cub-exposes a-high-grade grephitic bed about
1 feet” thick, " Two hundred feet east of this cut, another cut exposes a similar

“~ thickness of Ligh-grads material, The graphitic zone-can be.traced by float.for

4 §Qf',f¢e‘t.; h@qg%?’cﬁéf}.eé‘é{:&afnﬁdst cut, and by occasional. exposures between the cuts.

“Yhether or not the hed.of high-grade material is contimuous aver the whole distance
i metkmews, U o L T ey C

Becanse of scanty exposures'ahd the consequent uncertainty as to continuity
between exposures, the estimation of graphite reserves is highly speculative. The

-~ measured reserves include only the 50 tons or so of sorted material already stock-

. piled, N L P : :

-~ -The data resulting from this exsmination meke possible the inference that

. there is gbout 65,000 tons of graphitic material, averaging about &0 percent

- graphite by volume or about 52 percent by weight, in the three miles of ‘mountain

- front examined and down to the level of the alluvium in front of the scarp., If
material containing as little as 10 percent of graphite can be mined, the reserves
may be as much as 2 or 3 million tons, These figures correspond with those arrived
at bty Mr, Heide, = e o Lo M

| SUBGESTIONS TO PROSPECTORS

. The development and operation of the graphite deposits of the Kigluaik Moun-
tains would be subject to certain handicaps, Any graphite produced there would
have to compete with that now readily available in the major markets and to which

" the principal users are accustomed, Adverse climatic conditions, short open 4
season, high freight rates, and limited supply of skilled labor would all have to
-be met, The unweathered state of the graphitic rocks would render crushing neces—
sary, with attendant increase of costs and possible reduction in the size of the
‘graphite flakes, In some regions, graphite is recovered from deeply decgyed rocks.
. Some of the graphite in the Kigluaile Mountains is intimately. intergroum with' = -

‘ m{xcaceous minerals; because the separation of graphite from such intergrowths is
dlffic:lt 5/, places should be selected for mining where this intergrowth is not
presen . : . . : ‘

5/ Miller, B, L., Graphite, in Industrial Minerals and Bocks, p. 3, .
Am, Inst. Min, Met, Eng,, 1937. . x
Alling, B. L., The Adirondack graphite depositst New York State Mus,
Bull, 199, p. 132, 1918,

7



hosk7

- The best material sampled in the Kigluaik Mountaing is very hlgh-grade in
comparison with deposits-of:flake graphite mirned elsewhere; even the poorest mar
terial sampled would be good ore in many places. ' However, it is-unlikely that a_
product usable in industry can be made 'by sorting aloné ‘without mechanical bene~
ficiation,. No substantial Amprovement in grade could e obtained solely by crush-
-ing and screening, That graphite of high purity is present is shown by Grimaldi's
‘report that graphite remaining after pu.riflcatlon wn.th hydroﬂuorlc and mtnc ’
acids is a.bout 98 percent carbon. '

e
s

-

As large areas -in the Klglua.lk Mountams have .not yet been studled in: detail N
the best deposits may not. have been found. The impression galned in the course’ of f_
the investigation was-that the. deposits are of: higher gradein the vicinity of -
Graphite Creek near the east end of the belt examined than they are fanther west,
All of the deposits mined thus far are in the metemorphic rocks, The poss:.blh’cy
of finding a deposit of M"erystalline" graphita.of the Ceylon type is suggested by
the occurrence, reported by Moffit 6/, of graphite forming an 8~inch layer bétween
pegmatite and schigt.. :.Such material might be' more vaiuablé thazi ’che flake graphite.
recwered. fvom dissemna:bei deposits in schist. SERRTY & T ‘
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Figure 1

Index map, showing location of area covered by Pigure 2
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